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September 13, 1949

SOILS AND PHYSICAL CONDITIONS OF MANITOU EXPERIMENTAL FOREST
by
JOHN L. RETZER, Soil Seientist
Rocky Mountain Forest and Range Experiment Station
Fort Collins, Colorado

A survey was made of the soils and the physical conditions of the
Manitou Experimental Forest during the summers of 1946, 1947, and 1948.
The survey was made as a basis for (1) selection of sites for future ex-
periments, (2) interpretation of results for experiments already in progress,
and (3) obtaining a detailed knowledge of the soils of an area representative
of the Pike National Forest and much of the Colorado Front Range,

The field work was done on aerial photographs and placed upon a
controlled base by 16 Division of Enginesring in the Denver Regional
Office of the Forest Service,

The survey has certain definite characteristics. The soils were
classified on a soil series and t  basis, but because of time and
mapping limitations, the cartograr .c units in some instances contain
more than one soil, For example, _1e soil area on the map shown as
developed from granitic bedrock includes several different soils, such
as those developed on north slopes, those develcped on south slopes, and
variations from acid podzolic soils on top of the Rampart Range to less
acid and less podzolized soils at low elevations. For plots and areas
where intensive research is conee rated, it will be necessary to make
a much more refined soil study.

GEQLOGY

The Manitou Experimental Forest is lccated in the valley formed
by the Ute Fault., The fault line is shown on the map (see folder in
back) although it is not clearly visible throughout its entire length.
In places it has been covered by recent granitic alluvium and in the
north end of the area it appears to branch or to occupy an area of con-
siderable width. It may also be that other fracture lines are buried
in the trough of the walley by deep deposits of alluvium,

The basement rock of the entire area is the coarse-textured Pikes
Peoak granite. Lying over this granite are three sedimentary rocks. The
lowermost sedimentary bed is the Sawatch quartzite, the next is Madison
limestone, and the topmost is the Fountain arkose, The Sawatch and
Madison formations outcrop on the east side of the valley and occur
within a relatively narrow band, The Fountain arkose occurs chiefly on
the east side of the walley, but erosion pedestals remain in a few places
on the west side. Below the outcropping formations, which occur on the
valley sides, the valley basin * 5 been filled with deep alluvial dgposits
eroded chiefly from the gran.  .reas, These coalescing alluvial fans
occur throughout the entire walley portion of the area and extond west-
ward to near the Ute Fault on the west side of the valley.



Pikes Ponk granite

The Pikes Peak granite is composed of quartz, orthoclase and
microcline, with biotite being the accessory mineral. This rock is
very coarse textured and, as the biotite weathers, ths large crystals
are freed from the rock mass. Weathering is very deep in these granites
and may even be pre-Cembrian. Soills developed from these rocks are
relatively infertile and highly erosive. The pink color is due to the
feldspars, orthoclase, and microcline. Other than the Ut: Fault, there
are few fractures or faults in this granits nmessz, and neons are irportant
so far as soil development is concermed., Some small areas of finar-
textured and duller-colored granite are present, but they do not appear
to have influenced soil development.

Since soil fertility is strongly influenced by the compositicn of
the parent rocks, the data of table 1 show ths composition of nine rock
samples from nearby localities. Of interest is the low content of Cal,
NasO0, KZO and P,0g. It should 1i' rise be rememberad that ‘hose elements
are freed at very ;ow rates from the rock by weathcring processsas.

Bawatch quartzite

The Sawateh quartzite lies dirictly i1,..n ths Pikes Peak granites.

Within the area, the total out. ~opping thi. +css of these beds range from
about 10 tc as much as 3C or 40 £ty The . m 'y or pink sandstones are
metamorphosed at tu: rp ct ' ne bhet  en tha forr tion and tho
granite, but are much 1 ﬂl* cad . other o . o tn 5 to 10 feet of
this formation consist Jf o very rad not ov'rlv Conaalld vtod sandstone.
This r.d wember - r:is. ., thrc “Yout ihe :.llrc cuke: op. F+«r the most

part, the Sawatch for.'+ion i a cliff-fermer, In a fow ploces the red
top member retr .ts do n the s Lpe fer 50 to 100 f¢ . from ths strike
ling, and gives rise to very red sandy soils which appear to be somewhat
high in lime. For tho most part, however, this red top member is also a
cliff-former and is not extensive cnough to show on the map. This forma-
tion is of early Cambrian agc. This red top member is known in some arcas
as the Pecrless mombor of the Sawatch formation,

The Peerless is compcsed mostly of quartz, feldspar, and mica with
some lime. The lewor white bod is nearly pure quartz,

Madison limostono

The Madison limestone (also known as the Manitou limestono) consists
of pink or red and gray slightly to moderatoly metemorphosed limostone
lying over the Sawatch formation. This formation is soveral hundred feot
thick. It outcrops in exteomsive arcas in the northern part of the survayed
aroa, but in the scuthern part it is covercd with alluvium in places or may
occupy only a narrow band of the landscope. Fossils of beth trilobites and
brachiopods have boen found, but mctamorphism has destroyed most of theso,
Scattered over tha top of tho pink lowcr beds of this formation are rounded
flint or eherty bouldors. Th¢ . bovl® -s are vory densc and hard, and are

2=



Table 1, Chemical analyses of granitic rocks from localities in the Pikes Feak regionl/

Fercentage
ty,. |
; 2 ’
Currar' Cree’ . » ite ‘
Ser '
™ot - f
LRIE o

A
T+

1/ Data from Henry Stephens Washington "Chemical Analyses of Ignecus Rocks.” U.S.G.S. Prof. Faper 99. 1917.

y Heported by author as water above and below 110°C,

3/ Traces (T)



oftu attract.vely bande. .. ' o1 ., and gray olec ' ae 23 fr.

inch « several inciies in u. u 9., where *h » ocec'u cne can be » =
that the top of +' .« oink - T Ca¢ v b . L oS¢ Ts den d
frc - this formatior r .t - . L ther ot ~t .t . tho .

roc. ives rise to r. 1 v ‘ . ¢ 1k, k. T N A B
stone . .ch - urs N R ' oot arn P L P T
duce dark gray and in i me « VR AR LI 1 the . are
extensive the drai: _ | tt. . v e, DN ) f sti . 7
differ 1t from that Lo, ‘ Yes : cf oo

valley area,

S .uce the v.ils . ., . RN N R IV LR I
infertile and ar aci ™ 1. Ly ) 3. S B dete: .. .
their noutraliz g v 1 in w ms o R i€ bot 11 mambor
ware collected from tha quarry in Mi =1 "ach Tt o ]

Samples f the gr ‘¢ 1 1bo. rere . AR o U TGRS % S S 5
Guleh 2 v vom: othc -~ 8r U inth - {11 + %Y, L7 jos r.
digest’ g a u.wm we: tht ¢ pulvor.. i =%, P o . i
oand wai 1 ~ Y rs - “tar CO. FURRED JETRL nr L
) * b ' »
-~ — - =
20 PN
d

i\ i o .
com " . e e o VS o N
SSI"D: N i Coau * ™ ' ’ s . 1=
th K 3

1, . -

' »

“e " . 1 L L ¥y

toun at o .o : BT 1 E S O -

and r I 3. - . : o : . L. (2 CE

1.
= .8 of rovr are ao W .. aec ! Lo ’ 4w
r . 1i “ a 1is sov ral times Zi. -t "
F .nta®™ arm o
vt F ommtain forme oo VoL C Y] T e

fino= and coarse~toxtu o, highuv inter> « . .  ce=? L St of
mat . i ' washed - 'om adjac ... gran’ "ic are , he . T1 ant L N
s . «f right ¢ le¢s of re., vy, v. pur» Thi ar oy s STy
*hev ¢ 1 7 e of this form.ol wue & for pi o7 Toalure’ Wi v
may «er o'r the top of th: { . Gic 2 o+ lipv - poeer o w ]
davo.o 1d s seils. The . . 1 i:iur th: e t oo v
differ nt ¢ the : div il p  “om : L. , . Sl
and highly orodible. The soil is inferti. . Th oo m< . axgensic 2

wolfes



in the north end of the area st of the wvalley. = many places they are
buried or covered with Quaternary alluv.um. Huge pedestals 15 to 30 ¢

more feet high occur on the west side uvi the valley in a few placss, . u
extensivo outcrop of thi rock cut cacross the vallsy fr .. the west to
the east side in the r juthorn ,art of . ap w4 oas ’heso pedestals
do not appear to ~ .c t no-  si wl.eemt in o L. 0 1 pment.

The Fountain is belie® 1 to un ¢l w much - the wost side o' ti
valley, but the depth towhi ~ it - tu. _ vari-: much F urc 1 s 3
the contact of the ove_lying 7 .uvl . =1 a |l "1 v tnn ot
the reservoir outle. JNewly oxpos: 1 rood cut:  "he r .7 .. <. mer
of the area indicate that the Four 'n is ex s : +« veral pl .~as but
the soils do not differ notic ably om « » - ¢ 5 _5d £t granitic
alluvium,
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i ure ' ==Lomteno o o underlying «u  in w a3 0 o
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Valley alluviin

Tvehoof the vall»- © 0 0 a0 G s : oL ruee o albo
tho present flood plain of Trout (isesx which is fil) » th va 4~ 2. %
alluvium there coxists threse sets of older allv ' : i, onch at the
other. T 2 ldest occurs at highest slevation cn both sides of w}: nli y.

Tho ¢ld naigh fans are dissected with draine,.v/a,o, but dr.o.nage wet s
criginate «. tl.ir zrea and not from reas above. The restricted drainago
area accounts for the pre¢ ervation of thuse clder £ . v The s ond Juv r=
lying fans aro dissected in a Fiw pl bv suc o o % o 5 as Mi- ourd
Guleh, Hotel Gulech, a1 Iilin _s Gulch, the w it T :*de of the .-llay
the oldor fans have in some places been buried by mo raocent allv 3 n,
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Since different soils have d¢ loped on sach of tho thres fans, this
burying of the clder fans by r e rocent material leamds to a complex

soil pattern and one which is oxtr 1ly difficult to map out. Although
these alluvial materials are almost entirely cf grain.tic origin; the
soils that develop from them 'u.ve deepor nrofiles and especially deepor
surface soils tht t ' ,ils ' nich develcped from g initic bedrock on
the areas above the sediment  rock outcrops. This is due to the loose,
unconsolidated nature of the “luvia. s« _“ment.

LAND FORS
The land forms of the area « _ be ¢ idec .. fo - classes, namely,
(1) stroam flood plains, (2) alluvial fi ., (3, " ho sodimentary rock 1 1t,

and (4) the granitic bolt. Each land form has a particular sot of sloy
and drainage charactoristics. Ele. :ion< range from about 7,600 fec: in
the valley to 9,200 feet on the! _wocaw » 3¢ 1 at Docopt: sn has .
elevation of about 9,000 feet.

Stream flood plains

Tha 1 .»od Lain ' w0 2k is o zal ! wnbla adows .
It vari~ i 7> 4+ - Yo or 300 t i i e _ - en is
flecoded "~ rpint . - -~ x o The si oo ade © ad
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in otr. ¢ T L [ S § S [
drains cofri, -8 S e o . o s ™ T, typ
and do - 1 Lot oo .
Allu.. ‘1 " ns

The . LI 1 . T it * Lac 1 + 0
3 mile s in v 1th consi- ri-_ »oth sF us of .ne val . v slops dows
werd from . . 1 sides in. the (- - -k Ziced »lain at m,.3s of 7. T
20 percent. Li Jlyvi "In bt <. -, 1l »er a.ly o the highu. anc
older allw ™ ~ fans, | au ' o 1 . w4y oare o7 30 per snt. Maln draina- -
ways suc - ¢ .l and 3 s cwa sy ¢ ~luctir_ in ignor - .t s
this alluvial . n bolt in relat’ -el;” straight 1'ws and _thout thie fo —zi-
tr o1 a1 w.. 1 fload pl ins, excopt that st - L .os ey for, v 0 n.o.r
t' . r 'nt v.agre the .treams enter tl. Trour ! .Y ~Taas,  Decp ..ctive
putlies hav . Acveloper in some plsc ¢ it 4 - R R UV & AP o
th: most pc b *hoyyare v N ore oo T : '8 AT m
custivat . fio us or higl p- [ -, o ~- L 14 L wuys dch originato
within =~ » belt are - - ight 1, - with & brancl: . This T
particularl, of the str us which drain the olcr alluvial fans. | st of
the run £ wetirs cririnnte within the alluvial fans thomselv s, ne boing
contrio 1 ire  tL. Li acr-lying rranitie araz, and relatively 1. 1le

from the 2aj ...nt sodimentary roch areae.



Sedimentary rock area

The sedimentary rock area has slopos rar_.ng upward from about
30 percent, although in soms places slopes on the limestone rock are
near 15 percent. Opposite the Mount Deception Uplift the sedimentary
rocks are tilted vertically, while toth north and scuth from this area
they assumc a more gently sloping : tpects Neither the Sawatch nor the
Fountain formetions occur in areas 1de onough .~ develop a character-
istic drainage pattorn of its own, However, th- Jimestone area is wide

enough in several places to develop a trellis o ocky type of drainnge
system. These drainages do not necessarily rv  directly up and down the
cormon slope as in the case of the alluvi 1l fa-:  Instead, they may

branch out perpendicular to the ma.  drainage a  cerve the area into
blocks of gently sloping or rounded hills, The best development of this
type of drainage lies north of Misscurl Gulch, In the extreme northern
part of the area the drainage pattern has eatan down below the sedimentary
rock into the granite, leaving islands of Sawatch sandstone - | jed by
limestone well above the general terrain. No particular drai age pattern
has dovaloped on these islands primarily bocause most of them e only a
few acres in extent.

Bed:r « .ar.a

™y ¢ mnicic bedrock =z is the mo - ma’ 3 and well-developed
zone .f L. enti.e¢ sSp.riy .0 L Forest. . 'pes range upward frc¢ . 30 percent,
and ' =1 ¢ 1t g - 38 . cummon, A -~ wes .- raloped den ritic
drain-, sy & 1 e .t~ i L of 2z are: f\. - placos = ssit
to s* en 1 . ore LT .ock «._vr.ct' " dc. . beth slopas 0 tne
adjer i =7 ys The * wne . :ure this "re 2 o system is te the
steee = s and Lo t. 3 id v ble om0 L gro L *k, The
Mi o Can. T auage ., Tth v is, <ie nor- FEEETTS T 18 of lilssouri
Gule'., ar " to ~ 1lc al far £ or some ¢tk v _- 1 :colegice event The
S a0 Lot se too dos ages is on .emely st e o .rer, SHov 1 s
w2 ' ad along t c¢f the r_rtheastern eage of the I:, -i1...tal Forest, tire
mec  in - .p of the Rampart Range levels out, This is an ¢ld pengplain

enu. the drainage patt -n is coarse and not well developed,

CLIMATE

Total avorage annual preecipitation ranges from 17 inches in the
valley te 19 inches on the Rampart Range., Of this amcunt, abeut 75 percent
cceurs as summer showerss Because of thair light * nd seatterod nature,
it is estimated that only about b0 j ircent of th: - shc srs ars effective
for vogetaticn growth. Snows can ' » expected from Lote Sep.. ber tharough
May and snows have occurred in June. Commonly the snows melt wi'h m a few
days. These that remain all winter are exceptional.

St mars are cocl, the average temperature being 56°F, Winters are
cold but not severely so. Avorage winter temperatures ars 25°F. but
extremes of -31°F., cccur. Usually the winters can be thcought of as cpen
and mild, e pucially in the valley. Grasses start growing in late April
and mature in August.



SOILS

The soils of Manitcu Experimental Forest are representative cf more
extensive areas throughout the Front Range. Because of the variety of
parent materials--alluvial deposits. sandstones, limestones, quartzites,
and coarse-~textured granites -many .ifferent types of soil have developed
hers in an area of nearly wr form -~ zetation. Some of the soils develcopud
are perhaps classic gxamples of their ki, | and (or this reason much can be
learned of scil genesis by a study of thi .r ¢t - ztu “stics.

Some of thess soils are unstable and hig .'y erodible. Since they
represent extonsive areas, much should and ecan ! 1learned «f their bchavior
that will be of benefit to watershed manage n- The - .st stable are these
developed from limestor -, while the <« ; tnstabkle are those from granito
bedrock. The cthars have varying degrces of st-ility. Granitic alluviums,
for example, have deep porous gravel layers bencath the scil surface t:r .t
2id in infiltraticn and deep mcisture movements. This may not bes at all
true for scils devolcped from bedrocks Thise scils wath don 3 clay subsoils
and those with only moderately denso subsoils provide an «ppertunity te
stw -7 soil characteristics in relation to ir 'iltrotion and sw oz runcff,

T'. soils range fr: 1 tl.2 vory product . cnes eveloped ™ om limest. .
to tr © intertile ones »; th. . from quartzite .. . granite bodrces” - The<.
are nherent dif.zrenc. and should be ccr iu *su in re= and ~her @Xp a%
men ; L v 1 re art ' scils such as th~ ~ from limestonc and deep g1 itic
alluv mm are not oxt-—sive 1 .oughout the .. Tt r_nge, whereas - = 3e frc
granite bedr ck y gl..nsiva,

":cause of the circums 'nces cf 2 . r.  of slopes, 1f forms,
and ¢iffer tyrss <. draiv _H, &b - is ¢ -~ ~ 1ity hero ¥ | -udy scils
inr cc. ot ke o ‘1 ors wode 9 a0t rclati-— : | rtance
in | dme - me

‘Tl moade solls seve .oped on flood plains

——

The : _ls dovelcped on the flcod pla: - of Trcut Creek are typical cf
those deve. cped in many wet mcunta’ .1icad. ¢  The surface =oils are black
loams or g. v elly loams often as mue™ as . ' ".us thick, T[.°ir crganic-
matter cont.. ; is highe The subscils are commonly rust brown and gray
mcttled, sh -ing the effocts of pcor drainage, The entire profile is
stratified (fig. 2) to some dogree, but this varies a great deal from place
to place, Theso scils are especially noted for their lack of profile
unifcernity.

The scils aro covered with willows and danse sadgoe indicative of their
wet or moist ccndition,

The local relief is level or nearly flat with small depressicnal areas
occurring back from the present channel in places. The channel meanders
congiderably and scme of the depressicns on the flood plain are causoed by
old meanders, It alsc is cutting in parts of its length and depositing
loose gravelly material in other places.



Figure 2.--Profile

typical of wot

meadow flood plain.

Note highly stratified

conditicn and the )
thick black surface.

The :st uso « 3s¢ . _ils is fcr grazing, wild hay, and channel
pr ‘2cti . It 2. doubtful that willows and c¢ther channel-protecting
vaogotation shculd bo remcved from the crosks in such areas. Channels
shculd not be straightencd leost the incrcased grade result in rapid
downcutting and gully development.

Scils developed on reocent elluvial fans

Theso scils cecupy large areas adjacent tc the Trcout Creck fluod
plain and are found in small pcekets and narrcw bands alung some of the
strooms tributary to Trout Creek. Slopes range from abcut 6 to 15 percent,
In places - y are cut by _4ll 38 and in scme p'acos new materia, arc
being led tc the surf .c ' by streams durii , flceds.

' These | .21s havo '« r.l > ° from str tifi . 53 sands and . ° ils
eroded from gra: “to (fig. ;. .le surfac. scils are brown tc dar’: brown
sandy or gravolly .. ms, 4 ¢ mmon dept.i is inchas, but d pths .

=G



15 to 18 inches are not uncommon. The pH ¢f this surface ranges from
6.0 tc 7.0, but 6.2 to 6.5 is the mocst commen range. The scils are
cpen, locse, granular and abscrb mcisture readily. When dry thoy are
scmewhat hard and compact.

Figuro 3.,--Frefile cn [
recoent alluwrial ‘an at

mouth ¢f L~L7l Gulch,

Altormatic _ layers cof i
fino and ¢ irss materials

ArG CUMMM e

These seils have nc subsouils, The scecnd loyer ccnsists of locss
gravelly parent material. It has a bright brewn ccleor with 2 roddish
cast. The pH values range from 6,5 to 8.0 in ploces. This layer coffors
little resistance to the passage of water.

In placos these soils are very ccarsc ond gravelly. In o few loca-
ticns adjacent tc the limestcene rccks in the ncrth part of the area they
contain some limestuno gravels and have thickor and darker surface scils.

Erosion is sovere on these scils whon the surface is improperly

protected cr where trails and roads are neglcectocd, The coarss angular
gravols are active crcsicn agents,

=10=



For the most part thes¢ soils are covered by grass, although
ponderosa pine is present in places. 4 considerable area of these
.2 7= is to be found in the experimontal pastures and rescedod araoss,

On the wost side of the valley these rocent materials have been
depc.Zted over the older alluvial f 1s, often burying them, but in other
places, just filling up low-lying areas tc a ccmmen lovel with the clder
fans. This results in a very compi.x soil pattern and one that is diffi-
cult to map. The scils map in this part of tho area is scmowhat gencralizod,
Mcre detailed work will be required whoere intensive work cn plets is in
pregross,

Scils developed on intermediate alluvial fans

Those soils ccecupy alluvial fans above the recently deposit: « fans
and bolow the cldest fans. They cceur in relati._ly large areas. Slc-as
rangs from 5 to 15 percent and the surfaces are \ x. "y smocothy Drainsge
channels pass thrcugh thesc areas and scme gullios cccur, The Lodge is
lccated on a typical aroa,

¥Foowr 4. ’ r
»odesatol
dev~ 'cped
prc " le on
int _.al oy
alluvial

w3

"\
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These soils have developed from loose stratified alluvial materi ls

of = initic origin., The surface soils are brown to dark brown gravel
sal1 " loams. They are 8 to 10 inches thick. The pH values ran . .
6. * 6. , The subscils arg bright brown or reddish brown,
g. “ 1 loams., T-:y ¢ : mcdorately donse and ¢ ipact.
m. . ) 3 u "0 ated i . . ‘he «
I T, ;W orcd. ‘ .ot
ar ot .ustr o ‘
i «cst . ns.
20 o . in ho. - 1

inan G 3 owm of rec. - <

* tho I o dng s 14 ( ' A ;

te =~ s .noth ap
L devel i i N §:

Th ’ T AU . igh - S v o
The o la, . an . ' F2C a. | ) ,

r fr 10t  : ‘ecnt -long - - o ‘ A
no Ld di oang v econ ' tin . S, 0 a0
<~ paral” lin- 3 .attent L | IR

tas Si- ., slcp: » intc a NS T N : . . as
for it ctane -,

The Y - m . » reddish = .2 su1 Do - 10 o
" v~ 8 dy .r grav ily . am text ro. . ul . .
V. iry, .3y are mcedei . :1 hard ¢ :mpac, .« s )
oo s u Yy, gritty .1y avir Lo o + ¢ 1
in + « upp " part, This . il may > asmuch: 8- 20 . 5
* = adelr. It definit ly . “ards th free meve - t . dows d p 1 ting
LI P substratum consists of lcise sandy . o cr I« send = <
g1 .o . ara 5 is a typical profile.

Ther so0ils attain their maximum degree of develc ient on le
areas and r lge tops. Tho surface scils are thicker a:d the subsci's
less dense cn the lower parts of slopes, and dev. i.pmont is absent 1
the beds of the small drains,

Erosion . 18 not been severe on these soils dus to the goed v ta-
tivo ccver wuu because the areas raceive little runcff from ! .gher- yir-
arense . ¢+ of the runoff originntes within the ar . itself hc 5 -,
when not pre s .8d by vegetaticn, it is probable th- : thise : 1. n1
ercde badly,

Tt . sci.s are almost entirely covered with ponder ca pine, with
2 thin ur way of grasses and weeds. The pine ne 1l.3s form an - Mf =
tive ercs . ~prevvanting litter in most places,

The: - scils can be expected tc be the least receptive . ” mcisture

and rapid infiltraticn of all scils on thg Experimental Frr -t

-]l
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Pr. .leo de» -~
cn 1a fal
Ior owing . 3.
deve 1+ ped clay
sub: :ils

In t . northwest -t of the ' rea some of ..« high ricjes a pv -
to have developed in the Fountein formation, but the suils appear to be
about the same as those developed from true alluvium,

Scils doveloped from Fcuntain arkose

These scils occur chiefly cn the east side cf the wa'ley, but
there arse extensive ar¢ . £ ¢f the valley ncrt  of 1 3 uri Gulch.
The ccmmon slope range is from 10 tc 20 percont, bu . somo areas are
nearly leval, while others are as steep as 40 per« :nt., Drainagoewe.
pass through this belt, but a well-developed drainage system d- not
cceur within the areass Frosion does not appear to be cvorly actavo
nt preson. but the soils are very shallow so t v ¢ ion is prcb ly
rapid follow  fires,

The brown cr gray «i1-brown surface scils have depths rawn, ng
from 5 to 20 inches, bt : aro commonly shallew. They are lcose and
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coarse toxtured.s The common pH wvalue is 6,3 or 6.4, but the range is from
5,0 tc 7.0, 4 thin cover of pine needlss cecurs cver much of the area,

There is no B-hcrizon. The substratum consists of moderately comsolidated
ccarsae sandstcne with o considerable range of cclors, Its pH values range
frem 5,5 to 8,0, The sandstones are rotting. These are not fertile scils,

Both surface and internal drainage are gocd, but the st .1 .cw bo: ceck
can be expacted to retard internal mcisture meve onts .ccally .

Scils developed from Madison limestone

The soils devolcped from the Madisc . . me ¢ . ir ar_, on the east
side of the valley. They extend from the zc.. - the ncrth ina 1lil'le
broken band which widens both north and south ¢ the Mount Ducepticn rea,
Slopes are somotimes as great as 40 percent, bu- 10 to 25 percert ..o the
more commoh §lcpes.

The reddish-brown cr grayish-brown surface scils are 8 to . . i “3s
thick., They are lcams or stony lcams with an excellent scft gramt -
structure, Thoy aro lcose and cpen. The scil is calecarecus and c .~ us
a high percentage of fragmented rock, The substratum consists cof : ..k
fragments with fine scil material in the fissures., The mass 1+ 3 ¢
loose and cpen (fig. 6).

Figure 6,-=Sc:ls developed from limestone are fertile, very
-zose nnd cpon, and have excellent meisturs relaticnships

Thase scils are very fertile and have excollont mecisture relaticns,
The rock fragments and fino material shculd make o geod fertilizer amend-
ment for the moro 2cid and less fertile scils of the nrex, especianlly the-e
develcped from granite. The crushed rock would of course be better.

-



Ercsion is not severe and is rarely a problem, Gullies are few
and are v ° 1ly grasssd over in a short timc. These soils seem tc
recover quickly after overgrazing.

The . limestone siils are covered in part v "th an cpen ..adorcsa
pine and. However, a lar_ - part is c. ad* :h ~ -ub and _-ass - ch
dis. ~gui s th: from cther scils in the area.

§ .. devel~ 1 from Sawatch quartzite

These rod or gray scils cccur L rew 1t cn the east
side of the val -~y at the ¢ et b - ime v and granitic
rock . They arc often «("i: - forming, a: .. rabl - reas may bo

berg ¢f soil or contain . . : sand only 2on arge flat rccks,

The ~.ls ara ..o , ray c¢r d . o san! _ or (. ne sandy .
v arg » coly mers to . Ui inches thick 'ul w~ bo much shaller s They

ar I in creganic mat - “1thcugh the 1 1+ san cont nmere w1
o]
gray © 1< The vd ve o “zo frooo 57 o as high s 8.0 in soo

placas, n gzner 1, thsase 1.3 ars (it . nere than Tisintegrat.
bedr. ',

The ‘1l grains - 'y quarsz o K <.avs 3 ob-
Th = iore, &t y  ~do o . . Fow guldl s T v of o
p- .t of expcsed, hard b . .
hess -ils are cu. ro with  ~di. 10 [ SN PN
tor st red ils which have ho hi ust 1+ - cfoo he A

cf irubs a- gr: is,

Jhe, . +e among +' 7 it important . 1 ol ecids oI L GO,
br."" beocauso of their < 11  toent and their ger .. .1 ‘ack cf 7 -ti "'y

Scils devel _ed from Pi's. T Xk granite

Thesa aire by far tr n it extonsive scils on the Experimantal Forest
ar © in the .»ount Range ¢f <cloradove They cccupy the steep slopes in the
up nd cn both sides of The surveyed area, The fine-textured dend=itic,
drainage sy wum is woll d.veleped ! fin_w's ir .« avery ccrnzr cf th
a1 e Runoff is rapid. "oy . tep 21d valley bet: - 5 + 24 e deve™
i. rp angl: i+ 3"spos rar_. frem 10 t. 60 percent or mure, rtut 40 y rcent
is a2 common s

Ls mapr 1, this arsa contains three goner~ . typ. s  scil p. ' lese
Profiles on scuth slopos hevs light brown, lo-se, _ra "lly rur :cc scils
r-'cly morao than 10 incho  thick. Thoso scils on ncerth slopes 1av thicker

surfocea sei’c and are usual v covored with a o .d litter of Dour:y _o -
nacd lov, T pove gro  liv texturces and are Yoo o, Th s oscils Ll yed
unc o lodg.ooleo at ki’ ... hicns tend Lo have voyish surfacs i,
under the n sdle 1litt - Too ars likovidss ¢owwl o we o w7 ey R11 4
theso scils are zeid t T LT s AR A rg o rg oensic with
depth, Figura 7 (A) ~+ _ " sh = - = sontati wrofila.
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The vegetative ccver has been sericusly disturbed by fires,

logging, and grezing,
Forest,

Only a few virgin areas remain on the Experimental
This disturbance has resulted in considerable erosicn and

¢l rnel cutting-in ov. » much of the upla:r * area,
$7 1 fills ‘ur o many ¢f £ "1 valleys, but 158 .
the: v - ettt -t was -~ . v them - L.
Th R & 4 - ls, sl v .
de o I T UL L1 grati o o i .
me o eoup S *, . theo scil.
by i ant as * . w * ~be =
men’ oritol o to i r thess : R IR B ¢
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Highest walues for these and similar soils

throughout the

vicinity are for watershed, range, and timber growing, in that order,
With proper cultural practices such as adequate seedbsd preparation,
the inclusion of some legume in the seed mixture, perhaps fertilizatio: ,

and proper use management following establishment

, most of the sci.s

de~  _ed on alluvial : ins ca:' be expecte. produce a reasonab.
qua_. Uy of 1 « juest’ mably . ch mt will check 2
dest. .cti .. "37¢ ac - ecom Hn in most a- nad 'leld - and -
watershed s. 4alt.ough . percente . . ° . "l Slor 1
alluvium is . "gh in the Experimental Fore :, '+ 1 "n the
Naticnal Fore¢ t and in the Front Range g ner
Most of the timber ., ing on the . ~.al Fe~est is located
1 tl.. granitic soils «... . jed from . Ir¢ , au ou: CLue'. r as
generally north, most of tributars stre . . and S
ridges produced have no- (1 uth exp sw =, Th ,ov ™ xpos-‘~
and dry in the summer : obably freeze +r at freqr :iu 1 1
duri- r the + nter. Po sa pine and ¢ .. . c 8 w7t §L 3 . :
poor ise The unc.. asist o Lno L O r. unel .
chi-f. - .. 5" fo 3 Lain . 1 .2 “rom all sc
insu © i v .~ Aagic wect th - ouur. L tes will oo
be ~~ 0 cant - oard ch r- Jr a0 " E will -
be very s 5
e U.oLopes hv . <~fect.. A
<uar s fir  th occus cpe e L1 o
As 1 is ¢ ~.e Suer o Col . ©oE
Erow Iive o lan ca shrub Th-
tim> - 1 o & 7 B
Lod .ole ine 1 P o e = il
the result Pai v a ’ . ~ 1 . -3
of the Experimental Fc v b burus &t in* s o ch 3t
iroaal, s.. .- ’ ‘1ons indic e ot A -
€ pect DI N r is v Lorsle o pror v m. 41 oaer
sk’ lug Jhe locat W i vall ey bot 23 Te T sua i
153 ¢ f the er .6 i1 this o ea thr o 111 ine. . 3¢ in
¢ - c'i be_oro . is e 16+ ’ Lty o
" L - “azing 1 -sodirn, ara . » . =truct o
No.d v o . 188 roc. .1s . L TR T ) S S I
“ tle oy L 1§ oo, L v K oy
f. 1lec. lutal th fut o, v ta o st
- Sy
L N - ata « fe Tww Lol Vo DT
FPo3. Tiwer o, v kv upt o Lt ceal B! ) R
1 . At N Toowoad, ool , nd t%: >0, Tk ar
t ) - is  w o ote o« 1 oLl
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Table 3, | Some characteristics ef the soils mepped ard comparative evaluations for different uses

Li
a

:C ommon

3 : 5 ‘Rock and °°" $ Watershed § Renge 1 Timber
sSlope: Natural : Molsture- : .= ‘tacidity : — ; ;
Soil sTEnge: fertility? holding 3 & of ; FPermeability : s Common 1
. i ¢ o . .content urface Erodlbllltx Common Condition 1 P
A ¢ capacity ‘ (approx. )'S 'Surface’ Subsoil’ value tvatue rees
: s o : (pH) 3 3 : : s trees ¢
H s : : H s : ¥ 3 $ s :
Soals developed in 0- 3 High " High water Highly 6.0-7,0 Very Very Local de- Excellent Excess moisture Excellent Spruce
wet meadows on flood plains ~  table = variable ~ ~  position and silting aspen
Soils developed on " 5-15 Medium Medium Highly 642-645 Very Very High Moderate Erodible; Moderate Ponderosa
recent alluviael fans o _variable B o _____infertile
Soils developed on inter- 5-15 Medium Medium(clay  40% 6.0-6.5 Very Moderate High " Moderate BErodible;  Moderate Fonderosa
_mediate alluvial fans ~___ loom subsoils) e 2209090909000 infertile ) -
Soils developed on old 10-20 Medium Medlum(heavy 40% 6.0~-645 Very Very slow High Low Erodible; mostly Moderate Ponderosa
_alluvial fans (30-40) to low clay subsoils)  EMEpLe .o DL RS e L e L tlmber—ccijered o
Soils developed from  3-40 Low  Medium 407 6.0-6.5 Very Shallow Very Very ~Timber-covered;  Low to Ponderosa
Fountain arkose bedrock  high low erodible;infertile moderate
‘Soils developed Trom ~ T 540" Very High™ =~ =~ T30%E T Tal- T Very T Very T Low ‘Excellent Open tlmber shrubs; Poor ~ =~ ShHrub
_ Madison limestone high careous good grass; Fertile Ponderosa
Soils developed from 5-20 "Very  Low (shallow 504 = 6.0-7.00 Very Shallow Very “Very  Shrubs;exposed rock; Poor Shrub
Sawatch quartzite low bedroek) bedrock high Llow very infertile
‘Soils “developed from T T T M A ek | I S L AR DT SR - i S
Pikes Peak granite Very Extremely
(south and southwest slcpes) 10-60 Low Low 50% 5.5-645 ery oderete high o L el Moderate Ponderose
------------------------------------------------------------------------------------ v‘.bi-y'"“'""""""-""' '--'--'--'-".'-""'""""'F'j.x;““"“
(north and northeast slopes) 10-60 Medium Medium 40% 5:5-645 Very Moderate high None Woderate easpen
B o 4 o s T K P e o L ] Extremely =~~~ T e Lodgepole
(at high elevations) 10-60 Low Medium 40% 4,5-6,0 Very Moderate high low Moderate fir; asperx
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SOIL AREA--Soils developed in wet meadows on flood plains

- wot-meadow soils developed on the Trout Creek flood plain appear
to . typical of extensive arcas of similar soils developed elsewhera

i -he Pikes Peak granite area.

They have an A-C profile, tho genesis

of «ni -~ is almost completely dominated h:» wet marshy conditions. The
1 file ii highly st -tif: .. It is di- ¢ _ d by dark surf -e
soils hi . in or_anic : tt - and by mott |, rly drained - Ty
I. BSoil profile
A  Dark gray to nearly black gr lly + - .n'y loams, or
loams. High rzganic matt caty in
places. A , &7 nular s= . . ut plat, struc=-
turc may be . 5 in »’ cesn - 1w
been cdded ' . surface, Hi ~ i,
lighter-co! . our ecoar 3-t,. 0w ] L 2 r st
mottled, . iel '~ varies > -~ 1 ' rbe mio
ns 24 incl - in - .ce
C Cor e r “tir ! gri..el,
w oEled 2 L | _or i
in ‘_ ‘.uCu_ (‘ Jalu : s ' . }d.
1L e riationss © " r*
£ %o as 3 ;
5, dog
WUl 7T ;
A wie ) id lm_‘. 42
III. Pedc -~°  4di .
] oL .- @
il . . nt rocks N PR N ¢ r
1 s kir “com o« o.otit o Cras g
- - 1. S A1
VI, _aotaphk ¢ 071 Tain di oo ¢ . oum
¢ n*.i3e 42 m ote cuttir  an ( 1~
P+ 1.8
ViI. Dra —~ “e: St . flooc - . mtar table, Loeal
ions , dr
VoI, istritat. one a0y Tre - - i . t i J.



SOIL ARBA--5oils developed on recent elluvial fans

Thess soils, developed from recently deposited granitic alluvium,
have dark brown to brown surface soils. The textures are sandy
or ravelly loams., The surface soils are granular, loose, and

or ., but ere somewht¢' comr >t and hard when dry. This is an

A - C prorile without # B-liorizon. The parent meterials are
loosse gri :ls or grav l.y loams. They have a light brown color,

I, BSoil profile

A The surface soils are brown to dar' “'rcwn sandy or
grevelly loams. They are co 1. ntine’ s deep,
but may ex.. ~ diwn to 18 in. . L3y I .2 a weak
granular st: icturc and are loose ni. open Jhen moist,
When dry t /+ -~-o somowhat dense a: comp . Th

reaction ra: res from pH 6.C 7.0, ~.th = e
common ran- of 6,2 to 6,6. "e¢ ..+ “iec-" ‘ter ont
is mederat " . 7.

C The parant ma - 1ls are br or sht trown
gratv ols or -ravels tbr ; ~  hly
stratifieds mi.  "lues rang r 1, S high

s 8.0 iI'l_t

II, Vai.-tions: U 1. in thickn « 7 marface . 1ls a1
loca.ly in twn t o« Textur, : - R TI ete
cha_ _3ls, I - a % - -~ acic = _ S ol T U IO L
oncid by allv 1+ fre (1 . clzes L
s r’meg 21l PR T, ~ oL at o
GE  Lopt gran. .r s v L,

III, 1 lcgic dif: » 3¢ sy Tic © s ool - soil
from tho inte. 1liete nd old aliu 1.1 ° . W N
« rident * of p:  Lle development.

e Poroctr ks omat ials: L . : rium
fre - % 1te | =~ 1t

Ve Y tural vegestation: Chiefly grass 4 . .ds with «

ponderosa ~.no in o @ w pl ., .
VI. Tovc_-.vhy: 1 deratesly lo ov SRR <o out
15 = -scinte. Dic _:ted inmuyy pi-- - - . . . . ur

stra_+ t-sided T gul les., Comm 1+ o . . o - |
fan in contour.

v. o« Drainage: { .d surfaco and w. . g VRS ST
wi Lgoe

VIII, Distribution: iy . teel ‘ R
above the flooc  .n, } F 7 > il - TR B
the int w iiat ad old f . . Py ™ . O ne=
diticn is most prova. nt on th = R iy
where those recent deposits may lie ¢« wr ¢« - | (ot to
older £ nss . is : 'sults in a diffic 1t = - -t taska.
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SOIL AREA--So0ils developed on intermediate alluvial fans

These brown to dark brown soils have slightly to moderately developed
reddish subsoils. The B -horigzon is moderately compact when dry, but
when moist is soft and friable. The surface soils are commonly 8 to
10 inches thick and contain a moderate amount of organic matter,

These soils have developed from granitic alluvium on fans intermediate
in position between the high old fans and the lower new fans,

I. Soil profile

A Brown to drak brown gravelly or sandv loam about 8 to 10
inches thick. MNocderate grar' .ar ¢ ucture with soft con-
sistenco when moist, but firm whon dry. p values ranrs

from 6.0 to 6,5, Surface covered with 2 thin litter
under pines.

or

o

B Bright brown or light reddish brown grave "y sandy clu
loam moderatoly dense and fii when dry. Thickness rangis
from 8 to 15 inches, Struct: *elac: -. profile, but breaks
into irregular lumpse pH v "Uss fr. 1645 to 7,04

C Loosa, pale brown loamy grav:. or =\ velly loame [~ out
6¢5 or higher,

II. Varictions: Chiefly in thickness ¥ surface il and ‘lc

(e}

of development of the subsoil . n v 35 1t : wpears L n
racent alluvium has been * "su to © : surface, especiul. -
the west side of the valle - 1 ' ne o thin grayish 1 r

may occur und  the : :dlu:, but tl. v + ke mycelie of Lis,

III. Pedologic differences: These soil 1. clo.=»1v relat.l R
adjarent soils develrned on cld ¢ 1 re...’ tfans, Their .,ubscils
rapressnt a d groe ot development : ntermediat bet . n that

o
T

ol the ¢ld fa. and no develcpment of the new fans.

IVe Paront rol'is o imatl vrials: Grari- o alv o lu intermedinto in
2ge of deposil len b.'ween the o.’:r high. 1 1ag fans and thoe
newer lower~lyi. . fans,

Ve Natural vegetation; About oven proportions of ponderosa pine
and grass.

VI, Te' .graphy: Smooth f=. surfacas ',/ th s «. 5 to 10 pv cent.
ssually dissectsd by stroams from - . -, ullies ¢ svelopd in
a fow places, but without a well-dev . ¢ di 1 patte of
their own.

Y I. L .inage:; Good surface and intei. 1 draii~

VIII, Distribution: All within the vall ;s of ar*‘cu Park on bo h
sidoes of the flood plain,



SOIL AREA-~-Soils developed on old alluvial fans

These soils have developed on alluvial fans of early Pleistocene
Age. The brown or reddish-brown surface soils are 5 to 10 inches
thick. The red or reddish-brown subsoils are dense heavy clays
which may be very thick. The substratum is loose layers of gronitic
alluvium,

I. Scil profils

Ar Boneath the layer of pinc nocedlos and litter, a brown
or grayish-brown layer about 2 inches thick is found,
It is a gravelly or coarse sandy lo m with a weak
granular structurc and a locge con: istonce when moist,
Its pH values range from 6,0 to 64~ but 6,3 is the
moan valuo,

Az This horizon rangos in thickness from 3 to 5 inches,
It is o lcam or gravelly loam aend is moderatcly dense
when dry. The poor granuler struc’ re is casily
destroyed. »H ¥aluss range from 6.4 to 7.0, but the
common value is 6,6,

B The subsoil has & yellowish-brown o. redd: sh-br - : v,
It has a dense, heavy, gritty clay sxture, and a
woll-developed moderats blocky structure. The frces
of the blocks arc often ccated ‘th brown stains,
Roots tend to follow the cl 'ge linos. It rangos
from 8 to 20 inches thick, but 12y be thicker in
plac 5. 17 value range from 6.5 to 7.2, but €,7
is a common wvaluc. Not infrequently a narrow
By-horizon occurs, This denso layer is slowly perme-
able tc water, but there is no evidence of poor
drainage,

C Tho substratum is a light reddish=brown loamy sand
or gravel, It is loose and structurelsess. pH values
rangs from 645 to 8,0, but the common value is 7.1,

II, Variations: The surface solls may be very shallow, espe lally
on ridge tops and shoulders whore erosi. . has been active, M.
clay subsoils are sometimes os m. o as 3C inclus thick, b ™
the red color tends to fads with ' ;pthe Typi-'l prcofiles © ve
best developed on the more level areas such as level ridge
tops. On tho lower parts of slopes tha subsoils become less
denss and the surface soil thicker., Soils in the bottoms of
numerous dralnageways thrcoughout the old fan arsa rarely
contain clay subsoils,

IIT, Pedclogic differences: Thesc are the bast dor ‘wpod sei. in
the Expsrimental Foreste. They zre the bast devoloped of the

soils on the alluvial fans of the threes ' | 3.

IV, Parent rocks and materinls: Ceoarsa-textured ; .aiti: alluvium
deposited as alluvial fans in carly Pleistocers tima,

~AG~-



Ve Natural vegetation: Chiefly ponderosa pine with a thin
scattering of pgrasses,

VI, Topography: These fans have long, even, and continuous
slopes toward the valley floor. The grades range from
10 to 20 percent, Main drainageways from higher areas
cross this zona, These old fans were deposited by these
same main drains, but at a time when the channels were
50 to 100 feet higher than at presoent.

These fans are large enough and have been in position

long enough to develcp a drainage system of their own,
Theso drains originate within the fan area, and are long
straight, little-branching lines. They frequently parallel
each other at close intervalss Slopes into these local
drains from the fan top may be as steep as 30 ¢ 40 perce: -
The toes cf these coalecscing fans have becn truncatsd by
the meandoring ancestor of Trout Creek when the floecd plain
was much wideor and higher than ot present. This condition
is most apparent on the ecst side of the volley, On the
west side of tho valley many of the cld fans have bgen
destroyed, leaving only occasional ridgcs.

It is not uncommon for pedestals of the Fountain formation
to be found in this zona,

VII., Drainago: Gocd to excessive surface drainage, and definitoly
restricted internal drainage.

VIII., Distribution: On old, high alluvizl fans in the valluy
Trout Croek well above the present floocd plain, similar ¢ | s
have boen observed in the wide belt of old elluvium cccur. ..g
north and wost of Pikes Poulr,

AR



SOIL AREA--So0ils developed from Fountain arkose

These soils have developed from rotting Fountain arkosic sandstons.
This material was originally dorived from granitic outwash ond was
later consolidated into sandstone, It is cross-bedded and is usually
coarse-textured, but seme lensss of clay occur. Likewise, colors of
the rock range from pure white through red to purple, and these are
often reflected in soil colorse. The soil profiles are usually shallow
and irregular in arrangement of horizons, but A4z and Az are commonly
present, Typically, these sandy profiles have an 4 - C arrangement.

I, 8o0il profile

A, This layer is commonly 2 ir '=2s th ck and ranges in
texture from a fine sandy loam to 2 coarse loamy sand
cr gravel, It is structureless or has a very wesk
granular structure. pH values range from 6.0 to 645,
with 6,3 being & common value, This surface soil is
commonly overlaid by very thin Aj- and A, -horizons,
but in places one or both of these may be absent.

4z This brown or grayish-brown layer averages about

6 inches thick, but may range from 3 to 15 inches,
depending on local ccnditions cf the parent material,
The matorial is loose and open., Structure is usually
absent. 6.4 is & common pH valus, but the values may
range from 4,5 to 7.0. Gravels and soft lumps of
sandstone may cccur. The crganic-matter ccntent is
very low in this horizon.

€ The parent material is soft, disintegrntirg bedrock
consisting of o wide range of texturcs, colors, and
degree of consclidation, Oceasicnally .. fin. dLoxtur 1
layer gives the appearance of a B-herizon, but it is
a false one, pH values rango from 5.5 to 8.0.

IT. Variations: A wide range in textures, tut 211 are on the
sandy side. The hcrizon thickness var’ :s considerably; but
the scils aro commonly thin and shallc © 0. ir bedrecek, Cclors
raflect the variations of the parent rocks The wide range in
pH values apparently reflect parent-material differances,

III. Pedologic differences: Thess scils are nct directly related
to any other scils in the area.

IV, Parent rccks and matericls: These scils have developed from
& coarse-textured and often conglomeratic arkosic snndstones
It is moderately consclidated. The materials were originally
deposited as alluvium from ercding granitic bedrock not too
far distant from the dopositicnal area, This material un=-
doubtedly went thrcugh one weathering cycle previous to
depositions During depusition they were cross-bedded tec a
noderate dagree and sc ¢ : rregaticn of matsrials of different
sizs accurrzds These charactoristics explain the variaticns
in the soils which are now developing from these sandstones.
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VI,

Vii,

VIII.

Natural vegetation: Chiefly ponderosa pinc with an undercover
of poor shrub and scattered grasses and weeds, In places the
surface may be free of all protecting vegetation or litter,

Topography: Slopes range from 3 to 40 percents Most of the
areas have slopes between 10 and 20 percent, The steeper
areas occur on the east side of the wvallcy. The drainage
system is not woll developed, but in the larger areas local
drainageways oceur. Main drains and gullics pass through
this belt from areas abova,

Drainage: Good surface and moderate intornal drainage.

Distribution: The three largest arcas occur south of Missouri
Gulch cast of tho valley, in the east central part of thc area,
and north of Missouri Gulch west of the valley, In many places
along the east side of the valley the formation is not exposed
at all, A few large pedestals occur in the wvalley west of the
roads These appear to indicate that these beds werae once much
thicker but have been ercded awaye« These pedestals do not
appear to have materially influenced the adjacent soils,
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SOIL AREA--Soils developed from Madison limestone

These soils have developed from limestone. Thoy are the most fartile
and erosion resistant of all soils on the Forest. The surfacc soils
arc reddish brown to dark gray, very opon and granular, and are
calcareous, Subsoils are rarely present or well developed., The sub=
stratum consists of loosae fragmented limestono with some fine material
between the fragments. The soil contains a high percentage of
fragmented rocks throughout,

I, Soil profile

4, The surface soil ranges in thicknoss from 2 to 4 inches.,
It is a dark-brown, roddish~brown, or grayish-brown granular
loam, The granules are small and soft., Though sometimes
absent, this layer is chiefly distinguished by its higher
contont of roots and organic matter, It is calcarcous and
contains a high porcent of limestone rocks., The presonce of
ponderosa pine has apparently had little effcct on soil
developmont as far as podsolization is concerned,

AS This horizon has a brown or roddish-brown color and a
loam toxture, A small granular structure is well developed,
Common thicknosses ronge between 4 and 8 inches, The
horizon is calcarcous. The organic-matter content is
lower here than in the 43,

B The B-horizon may or may not be prasont, When present,
it has a reddish-brown or grayish-brown color, 2 heav:
loam or clay loam toxture. A weak blocky structurc iixed
with a good granular structure is common, The rock content
is high. The soil is calcareous. Whon present this @ orizon
does not restrict moisture ponetration or rote of movement
over that in the layers above. '

C The parent materiel is calcareous, It consists of 80 to
90 percent limestone rocks with some looss granular loam
between the fragments., This layer is desp-=the unweathered
bedrock (D-=horizon) having never bcen reached in a profile
pit although it is oxposed in decp stream cuts,

II, Variations:; Chiefly in colors which are inherited from the
parent rocks and may range from reddish brown to dark gray.
The B-horizon is more often absent than presont, especially on
the stecper slopas, There is no sharp change from profile to
parent matorials, The fino scil material has either doveloped
or infiltored intc the C-horizon,

Those soil arsas contain many small valleys and drainageways
which havo been filled with alluvium from adjacent slopes.
Those valleys wera too small to map as indepandent units,

ITII. Pedclogic differences: Those are the only scils of +their kind

developed in the Experimental Forest.
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IV, Parent rocks and materials: These scils have developed from
the Madison (Manitou) limestones. This formation as it occurs
on the Experimental Forest includes both white and pink or
reddish rocks, The beds, especially the lower layers, have
been metamorphoseds According to some descriptions, these
rocks are dclomitic in places. The surface layers have bean
woll weathered and are fragmented,

V. Natural vegotation: These soils are covered in part with an
open stand of pcnderosa pine, but other arcas consist only of
shrubs (mountain mahogany), and gocd grass. Grass appears to
grow exceptionally well and it is belioved that recovery after
heavy use is rapid.

VI. Topography: Slopes range from about 5 to 40 percent., The
steeper areas lie west of the Mount Dccoption disturbance,
Both north and scuth of this area tho slopes oro much luss
severe. In the larger areas, especially in those areas north
and south of Missouri Gulch, a typical drainage pattern has
doveloped in these soils, It is a trellis type, with the
drains tonding to produce blocks of hills with gontle slopss,
These drains are often perpendicular to the main downhill dreins,.

VII., Drainage: Excollent surface and internal drainago.

VIII. Distributions An almost ccntinuocus belt from the north to the
south end of the arga., The larger and more representative arcas
coccur in the wvieinity of Missouri Gulech, In the north contral
part cercsicn has cut well down intc tho granites, leaving many
islands well above the valloy bettoms. Scldier Mountain in the
southern part of the area is an example of this type of developmext.
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SOIL AREA--Scils daveloped from Sawatch quartzite

These soils have developed from the gray basal sedimentory rcck
which rests directly on the grenite bedrock, Fcr the most part,
these are cliff-fcrming rocks, and scils developed from them are
limited in the area. The loose, sandy surfaca scils are moderately
acid and shallow, They rest dircctly on disintegrating sandstone
or quartzite.

I,

11,

I11,

Iv,

Soil profile

A This loose, structureless, loamy fine sand or fine sandy
loam layer is rarely more than 10 inches thick, and is
commcnly only 4 or 5 inches thick. It contains little
organic matter, Common pH values rangc botween 6,0 and
740, although occasionally a thin lense may bo very ccid,
Many soft sandstone rocks are present.

€ Hard or soft disintegrating bedrock whose acidity is
usually pH 5.0 or lesse Colcors range from white to pink,
and textures arc usually fino sand.

Varintions: These soils aro usually shollow and stony. Bedreoclk
is exposed in many places dus tc rapid ercsion of the locso sand
grains as they aro freed by weathering, Colcrs range from
nearly white tc pink.

The Sawatch is capped by a scoft, very red, finc-toextured
sandstcne 6 to 10 fect thiek. It 1s usuully expcsed conly
as a low cliff scmowhat back from the face ¢f the white
Sawatch proper, but in a few places it gives rise teo a scil
where the Madison has retreatod downslope,

Pedologic differences: The red and gray scils in the Sawntch
formation differ from cach cther chiefly in cclor, The red
member appears to have meore crganic matter and gencrally a
higher pH value., This latter may be in part due to the adjacent
limastcne influence. Vegetaticn appears to grow bettor on the
rad than on the gray scils,

Theso soils differ from these developed from the Fountain

sandstone in having much finer texturcs, having shallower

prcfiles, and in boing dorived largely from quartz as come
pared tc a mixture of quartz and feldspars in the Fountain
sandstone.

Parent rccks and materials: Primarily a uniformly fine-
toxturcd silica sandstono. Tho lower rocks arc morc mota-
ncrphosed than thoso higher up in the fermetion, The top

6 tc 10 foet consists of o very red, scft, fino-toxtured
sandstcne. Occasional thin lonses are o vory deep red from
the iron effectss Tho bedding in both rocks is commonly fine,
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V1.

VII.

VIII.

Natural vegetation: Commonly a thin stand of ponderosa
pine. The red soils may support scme grass and shrub
whore extensive enough.

Tcpography: Primarily a cliff-fcrmer with the escarpment
facing uphill, The hardness of the rock has retarded
downslope erosion to a degree that granite walls 10 to

30 feet high often cccur beneath tho sandstcne., The
contacts between the two rocks is sharp and is visible
for considerable distances.

Occasicnally the cverlying limestcne has retreated
downslcpe 50 to 100 feet leaving the sandstones cxposed
at angles of &5 to 20 percent. It is on such areas that
scils are devoloped.

These rocks have not develcped a droinage pattern cf their
own, Usually drainage is loteral tc the goneral westerly
slope, and is usually at the contact line between the
sandstone and limestone, Depending on the lccality and
the angle of dip of the rocks, the limestone may be some
higher than the sandstones In cther placos this is nct
true,

Droinsge: Goed to oxcessive surface and moderate intornal,

Distribution: Occurs as a narrow but ncarly continucus

band clong the entire cast side of the arca at the contact
cf the sedimentary with the igneous rocks., Because of their
vory small aerial distribution, the rod top member was not
soparated on tho map from the white lower member,
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S0IL AREA-=Scils doveloped from Pikes Peak (bictite) granito

Scils from biotite granite are by far the most oxtensive and important
cn the Experimental Fcreste The surface scils are shallow, gravelly,
low in organic matter, and infertile, The bedrock is reddish brcwn,
disintegrating grenite, The terrain is stesp and dissected by numerous
gullies and drainagoways often to an extreme degree. Both the soils
and rock where exposed are highly erodible when not protected by
vegotation.

Tho complexity of this area made it impractical to map all scoil
differences, Acccrdingly, the unit on the map contains threo impor-
tant soils; nemely (1) thcse developed on scuth and southwast slopos
under dry conditions, (2) those developed cn north and cast slopes
under relatively mcist conditions, and (3) thoso devcloped ot high
clevations=--above an approximate elevaticn of 8,500 feet--undor
lodgepcele pinc and mixed Dcuglas fir-pondsrosa pine, Each profile
will be described.

I, Soil prefils
(Scils developed on scuth and southwest slopes)

47 The brown or pale brown surface scils are 2 tc 3 inches
thick and arc gravelly lcams or lcamy gravel. They are
lcose and cpene A mcderate granular structure is waakly
developeds Grass rcots concentrate in this layer and
produce o mederate to low amocunt of organic matter.,
pH values range from 5,5 to 6,5, but the reaction is
usually above 6.0s This surfaco scil is overlaid in
places with =« thin layer c¢f pine needles, Ths pH valus
of the A is nearly always 8.00. In cther places only
o thin seattering of grass residue cccurs, while in
still others & gravel pavemont is the only surfaco
protecticns There is always a finer textured scil
boneath this gravel pavement,

Az The Az-horizen contzins less organic matter and has a
lighter color than the A1, It averagss 6 inches thick,
but may be thicker in places., It has o gravelly or loomy
sand texture and a pH range from 6.0 to 7.5 with 6.5 boing
the averages It has a poor granular strueturc, is locsc
and open, and contains a high percentage of angular
gravels. Grass-roct penetraticn usually stops in this
layer,

C The substratun consists of a light brown léany gravel
cr gravel., The gravols are sharply angular and can bo
dug out of their position in the rotton granito bedrock.
pH valucs range from 6,5 to 7.5,
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I. Soil profile (continued)
(Soils developed on morth and northeast slopcs)

Ago The duff or litter layer is well developed and is usually
1 to 2 inches thicke. The top is made up of coarse needles
and the lcower part is a black, cily mass of disintegrated
needles. White mycelial filaments may permeate the mass,
The pH is €45 to 7.0 or more,.

Ay A grayish brown layer about 4 inches thicke. It has a weak
granular structure and a sandy loam or gravelly sandy lcam
texture. It is loose and cpen. Its pH values range from
5.5 to 645, The organic-matter content is low,

&4z This horizon has a brownish-gray or grayish-brown color
and a gravelly sandy-loam texturo, It is modcrately
loose and open, The organic-matter conterv is less than
for the Aj. pH values range from 5,5 tc about 7,0, This
horizon may be 7 to 10 inches thick.

C The parent material consists of gravelly material resulting
from rotting granite bedrock, It may be either locse cor
firmly held in the rock, Some fing matcrial . os diclopad
betweon the larger rock frogments,

(Soils doveloped at high clevations chiefly under lolicnc’s pine)
P g 3 e
AZY A good layer of pine ncedles 1 to 2 inches thick. The
lower part is soft and disintegrated., pH 4.5 to 6,5,

ho A gray or whitc¢ layer 3 tc b inches thicke Ofton ~onteing
& brown caste. A very poor granular structurc and 2
gravelly sandy-loam texturce Low in organic matter.
pH values range from 4.5 to 6,0.

Az A light brown coarse gravelly sandy loams Thce organic-
matter content is lowe pH values range between 6.0 and
6.5.

C The parent material is a loamy gravel from disintcgrating
granite. The gravel contcnt is very high. pH values
rango from 6.0 to more than 7,0,

II. Variations
(Scils developod on south and southwest slopes)

Chioefly in depths of surfaco soil and the amcunt of littoer

or protective covere. In arcas wherc accclarated ercsion has
been held te a minimum tho surface soils may be 12 to 15 inches
thick, It is thought that the more shallow soils are the
result c¢f crosion from fires, logging, and groazing,
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II., Variations (continued)
(Soils developed on north and northeast slopes)

Chiefly in thickness of surface soil, In some protected
spots a reddish-brown clay subsoil has developed, but this
is rare,

(Soils developed at high elevaetions chiefly under lodgepole pine)

&4 wide range in the degree of development of the Ap-horizon,
It may be absent in many places, Thickness of thc surface
soils vary a great deals In some of the more level and
protected arsas there is a tendency for a heavy textured
subsoil to develops

I1I, Pedologic differences: The pedologic differaonces cccurring
within those soils have beoen discussed above. This group
of soils differ from thoso dovoloped in the valley from
granitic alluvium by having shallower profiles, a less
permeoable condition in the parent materials and less
organic matter in the surfaco soils,

IV, Parent rocks and materials: Disintegrating coarse-texturcd
biotite granite.

V. Natural vegetation: The southorn slcpes have an cpen
pondorosa pine-grass cover, while nurth slcpes have a
moderately dense cover of Douglas fir with aspen in
places. At higher elevations the density of the Douglas
fir increaseos and a thick stand of lodgepele pine comes
in in places.

VI, Topography: Slopes range from 10 to 60 percent cor greater
in places, Forty percent is a very common slope. The
entire area has a chaoracteristic and well=-developed
drainage system, The drains are dendritic in nature
and finger into all parts of the area, Thoy are ofton
so close together that an observer standing on & ridge
top can look down both sides of the slopes. Both valley
bottoms and ridge tops tend to be V-shaped, This type of
tarrain is in part responsible for the rapid destruction
cof these landscapes by erosion,

East of Misscuri Gulch the top of the Rampart Range is
much nore level and drainageways are incised to only a
small degree,

VII. Dreinage: Excessive surface runoff in mocst pluces due
to the steep terraing The degree ¢f internal drainnge
is not well known., It is probably less than in the
alluvial deposits in the valley,

VIII, Distribution: Extensive in the upland areas on both sides
of the valley., Thoe most extonsive area occurs on the cast
side of tho valley, These soils are very extensive in the
Front Range of Colorado and in some parts of Wyoming,
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